Background: K55 is a fusion protein that includes His-GST and a44 amino acid peptide derived from a conserved region of gp46-II of human T-cell leukemia virus (HTLV)-II. This protein is used in the detection of HTLV-II infection.
Background
The human T-cell leukemia viruses (HTLV) representing a family of T-cell retroviruses HTLV-I have transforming activity in vitro and are etiologically linked to adult Tcell leukemia (assay). HTLV-II has not been unequivocally linked to T-cell malignancy (1) , and therefore, HTLV-II is not yet associated with a disease (2) . However, several studies have reported an association between HTLV-II and a neurological condition, which has come to be called HTLV-IIassociated myelopathy and which is similar in some cases to HTLV-I-associated myelopathy. There are certain treatments or vaccines for the virus and the prevention of transmission of the virus is of great importance (3) . HTLV-II is considered ancestral in the USA and is transmitted to the general population through unsafe injection from drug users from the indigenous population (4) .
HTLV-II infection is transmitted from person to person by one of the four possible routes: 1) from an infected mother to her baby, most infections occur through breastfeeding; 2) between sexual partners through unprotected (no use of condoms) intercourse; 3) through transfusion of blood from an HTLV-II infected donor; and 4) by the sharing or re-using of needles and syringes to inject drugs (5) . The diagnosis of HTLV-II infection is usually based on serum antibody response to HTLV-II peptide antigens. This usually involves an initial screening assay to identify HTLV-II antibodies based on an enzyme immunoassay with HTLV-II virion peptides (6, 7) . K55 is a fusion protein that includes 44 amino acid peptides derived from a conserved region of gp46-II of HTLV-II. This protein is used in the detection of HTLV-II infection by ELISA and western blotting (6).
Objectives
In this study, we described the expression and purification of K55 as a soluble form in E. coli cells.
Creating Recombinant Plasmid encoding K55
The first step in designing an antigen is to define the amino acid sequence related to the antigen. DNA molecules encoding nucleotide sequence of K55were synthesized by a biomatic company and were sent to us in the lyophilized form in pUC vector, a cloning vector. Synthesized pieces were cut out by BamHI/EcoRI enzymes. Cut pieces, after purification with gel, were incubated with DNA ligase at 4°C for 24 hours. Synthetic DNA encoding K55 was sub-cloned into a selected pGEX-4t-1 expression vector that was cut by the same enzymes, and then transformed into chemically competent E.coli BL21 (DE3) cells. Transformed cells were moved onto plates containing LB culture that had 100 µg/mL ampicillin, and the colonies with recombinant plasmid were selected. Presence of inserted segments in E.coli BL21 (DE3) cells was approved by double digestion and sequencing.
Expression of Recombinant K55
At first, a clone of E. coli cells containing the recombinant plasmid was selected and was moved onto plates containing LB medium (5 mL) supplemented with 100 µg/mL ampicillin, and incubated at 37°C overnight with shaking at 235 rpm. Fresh LB liquid medium (50 mL) containing 100 µg/mL ampicillin was inoculated by 5 mL of pre-culture.
This culture was incubated at 37°C and periodically, OD 600 nm of the culture was checked until the OD 600 nm reached 0.6, when 750 µL of the medium was removed, such as before induction sample. The expression of K55 was induced using 1 mM IPTG at 37°C with shaking at 235 rpm for an additional 6 hours. At the end, 750 µL from the LB medium was removed, such as after the induction sample. Samples before and after the induction were centrifuged for 5 minutes at around 5,000 rpm. Supernatant was removed and the sediments were examined for protein. K55 expression was evaluated on 12% SDS-PAGE and visualized by Coomassie-blue staining.
Protein Solubility Determination
In order to investigate the distribution of recombinant protein in the soluble and insoluble phase, E. coli expressing K55 were cultured in 50 mL of LB containing100 µg/mL ampicillin. These were incubated at an ambient temperature of 37°C by shaking at 235 rpm. When the OD 600 nm of culture reached 0.6, the expression of K55 was induced using 1 mM IPTG at 37°C by shaking at 235 rpm for 6 hours. Induced cells were collected by centrifugation around 5,000 rpm for 5 minutes. Precipitated cells were dissolved in 4 mL PBS and were frozen at -20°C for 24 hours. At the end of the period, cells were frozen and thawed, and sonicated six times each for 30 seconds. This solution was centrifuged at 10,000 rpm for 30 minutes. The supernatant (soluble proteins) and sediment (insoluble proteins) were collected and were analyzed on a 12% poly-acrylamide gel.
Protein Purification
The supernatant was transferred into 1 × 5 cm columns packed with 1 mL Ni + NTA resin. The resin was washed with three-column volumes of binding buffer, following with five volumes of washing buffer .One hour was allowed to bind proteins in solution to a column, then the supernatant was eluted. The column was washed three times with washing buffer. The absorbed K55 was eluted from the resin using an imidazole gradient. The purity of the purified protein was evaluated using SDS-PAGE 12%.
ELISA
Binding characteristics of purified K55 were evaluated using sandwich ELISA. The wells of the ELISA plate were coated with various concentrations of purified protein (1 -25µg/mL), then were incubated at 4°C overnight. The wells were washed with PBS buffer and were blocked by 1% bovine serum albumin for 2 hours at 37°C, then washed with PBS buffer two times. Then, 50 mL of HTLV-II-infected samples was added per well, and the wells were incubated at 37°C for 1 hours. All the wells were washed with PBS two times. Antibodies conjugated with horseradish peroxidase were added and were incubated at 37°C for 1 hour. After washing, 50µL of tetramethyl benzidine was added into the wells and incubated at 37°C for 15 minutes in a dark place. The enzymatic reaction was stopped by using H 2 SO 4 (0.1N: 50 µL), and absorbance was read at 450 nm using a micro titer plate reader.
Results

Creating Recombinant Plasmid Encoding K55
DNA molecules encoding K55 were digested by BamHI and EcoRI enzymes and were sub-cloned into pGEX-4t-1 to created recombinant plasmid pGEX-4T-1-K55.
Expression of Recombinant K55 in E. coli Strain BL21 (DE3)
To deliberate on the protein expression of recombinant K55, cells not transformed and cells transformed before induction and induced cells were analyzed using SDS-PAGE. The results of gel-scanning densitometry indicated that a band with a molecular weight 25 -35 KDa was observed in induced samples while there was not in not transformed bacteria and transformed before induction.
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Solubility Analysis of K55
In order to investigate the distribution of recombinant proteins in soluble and insoluble fractions, all supernatants and pellets of cell lysates were analyzed after sonication by SDS-PAGE. The results revealed that the recombinant protein was expressed as soluble.
Purification of K55 with Immobilized Metal Affinity Chromatography
The purified K55was analyzed on 12% SDS-PAGE. The prominent band corresponding to K55 observed on the result of gel-scanning densitometry indicated that the purity of purified K55 was greater than 90%.
Antigenicity of K55
The purified K55s were detected using human-anti-HTLV-II sera in ELISA. The serum of patients reacted with various concentrations of K55 protein. Results of this evaluation indicated that the antibodies were detected successfully by K55 in infected serums. 
Discussion
HTLV represent a family of T-cell retroviruses with three known members. HTLV-II is a retrovirus having a transforming capacity in vitro and has been isolated from a patient with a T-cell variant of hairy cell leukemia. The gp46 and gp24 antigens of HTLV-II are most important to identify people infected with HTLV-II viruses. According to current diagnostic criteria, immunoreactivity with P24 and one of the envelope proteins (usually gp46) is consid- However, this immune reactivity pattern still results in a significant proportion of false positives, and does not distinguish between the two strains. The peptide fragment is used to reduce false-positive results (6). gp46-II, a derived peptide that is called K55, will be used instead of gp46 in the new test (8, 9) . In this study, we describe expression and purification of K55 as a soluble form in E. coli cells. In order to achieve the appropriate level of expression, we have used several different strategies, such as codon optimized to enhance expression; GST in order to increase the level of protein expression and enlargement and coat in the palm plate comfortably; and the protein solubility and used Histag to have an easy purification (10) . Bacterial cells are highly suitable for protein expression. Because they are a cheap form of protein production in the cells, working with them is comfortable and their growth rate is high. But the expression of viral sequences in bacterial cells is usually difficult because these proteins generally have codons that are not used much in bacterial cells. The presence of these codons tends to greatly reduce the rate of transcription and translation (11) . In order to achieve pro per expression levels, DNA coding of K55 was optimized. In recent years, with the development of gene synthesis techniques, achievement of highquality DNA and high speed have been provided. To obtain high-quality K55, the vector and host are very important. Peptide antigens commonly expressed in bacterial cells are not good; therefore, the antigens are commonly expressed as a fusion with other proteins. GST is a protein that is 26 KDa, and it is suitable for peptide expression (12) . Because this protein is a soluble protein, it prevents the formation of an inclusion body and aggregation proteins. This is one of the major problems in protein expression in bacterial cells (13) . The fusion peptide K55 was expressed in E.coli and in only one phase was purified using nickel column. In this study, we have demonstrated that K55 proteins in the E.coli cells are easily expressed.
